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(54) PRINTER AND PRINT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high-speed printing 
by an inexpensive printer. 

SOLUTION: A printer 3 has a special hardware circuit 9. 
The special hardware circuit 9 receives a printing 
command from a host 1, processes image data thereby 
developing print images when the received command is a 
command sending the image data and, sends the image 
data to a printing mechanism 19 such as a printing head or 
the like. The special hardware circuit 9 sends the received 
command to a CPU 1 1 to process the command at the 
CPU 1 1 when the command is a command related to 
printing conditions or feeding of a paper, etc. The CPU 1 1 
does not process the image data in principle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printer equipped with the exclusive hardware circuitry which generates the printing 
image which should process the image data included in said printing command in the printer which 
receives a series of printing commands and drives a print station based on said printing command, 
and should be sent to said print station. 

[Claim 2] It is the printer according to claim 1 which processes other printing commands 
furthermore have a microcomputer, said exclusive hardware circuitry processes only some 
[ containing the printing command which sends said image data among the printing commands of 
the varieties contained in said a series of printing commands / predetermined ] printing 
commands, and excluding [ said microcomputer ] some [ said / predetermined ] printing commands 
at least among the printing commands of said varieties. 

[Claim 3] It is the printer according to claim 2 analyze the printing command which said exclusive 
hardware circuitry received by the interface circuitry which receives said printing commands of a 
series of, the printing image expansion circuit which processes the printing command with which 
said image data is sent, and generates said printing image, and said interface circuitry, and the 
printing command send said image data transmits to said printing image expansion circuit, and have 
the command analysis circuit a printing command besides the above transmits to said 
microcomputer. 

[Claim 4] The printer according to claim 2 which has the printing image transfer circuit which 
transmits said printing image which said exclusive hardware circuitry is the memory for developing 
said printing image, and was developed by original memory other than the memory of said 
microcomputer, and said original memory to said print station. 

[Claim 5] The printer according to claim 4 which has a CPU image expansion circuit for that for 
said exclusive hardware circuitry to develop to said original memory in response to the printing 
image which said microcomputer generated further. 

[Claim 6] Said exclusive hardware circuitry receives said a series of printing commands. In the 
normal mode When the received printing commands are some [ said / predetermined ] printing 
commands, When it is what understands and processes said received printing command and 
cannot understand said received printing command, It transmits to said microcomputer, without 
shifting to giving-up mode henceforth and understanding all of said received command and a 
consecutive command. Said microcomputer When said received command is a restart command 
predetermined [ understanding and processing the command received from said exclusive 
hardware circuitry and ], The printer according to claim 2 which gives a restart signal to said 
exclusive hardware circuitry, and is returned to said normal mode from said giving-up mode. 
[Claim 7] Said exclusive hardware circuitry which the meaningless data of the amount which can 
cover the time amount taken for said exclusive hardware circuitry to return to said normal mode 
from said giving-up mode are added to said restart command, and is in said microcomputer and 
said normal mode is a printer according to claim 6 which reads and throws away said meaningless 
data. 

[Claim 8] The printer according to claim 2 by which said microcomputer may be contained in said a 
series of printing commands and which can process all printing commands substantially. 
[Claim 9] The print system equipped with the exclusive hardware circuitry which generates the 
printing image which said printer should process the image data included in said printing command 



in the print system equipped with the host computer with a printer driver, and the printer which 
receives a series of printing commands which said printer driver generated, and drives a print 
station based on said printing command, and should be sent to said print station. 
[Claim 10] It is the print system according to claim 9 which processes other printing commands 
said printer is further equipped with a microcomputer, said exclusive hardware circuitry processes 
only some [ containing the printing command which sends said image data among the printing 
commands of the varieties contained in said a series of printing commands / predetermined ] 
printing commands, and excluding [ said microcomputer ] some [ said / predetermined ] printing 
commands at least among the printing commands of said varieties. 

[Claim 1 1] the time of said printer driver sending said a series of printing commands — said — 
others — a predetermined restart command in case it changes from a printing command to some 
[ said / predetermined ] printing commands — delivery — The exclusive hardware circuitry of said 
printer receives said a series of printing commands. In the normal mode When the received printing 
commands are some [ said / predetermined ] printing commands, When it is what understands and 
processes said received printing command and cannot understand said received printing command, 
It transmits to said microcomputer, without shifting to giving-up mode henceforth and 
understanding all of said received command and a consecutive command. Said microcomputer 
When the command received from said exclusive hardware circuitry is understood and processed 
and said received command is said restart command. The print system of the ****** 10 
publication which gives a restart signal to said exclusive hardware circuitry, and is returned to said 
normal mode from said giving-up mode. 

[Claim 12] Said exclusive hardware circuitry which said printer driver adds the meaningless data of 
the amount which can cover the time amount which said exclusive hardware circuitry takes to 
return to said normal mode from said giving-up mode to said restart command, and is in said 
microcomputer and said normal mode is a print system according to claim 1 1 which reads and 
throws away said meaningless data. 

[Claim 13] The exclusive hardware circuitry which processes only some [ predetermined ] printing 
commands among the printing commands of the varieties which receive a series of printing 
commands and are contained in said a series of printing commands, As opposed to the printer 
equipped with the microcomputer which processes other printing commands except some [ said / 
predetermined ] printing commands among the printing commands of the varieties contained in 
said a series of printing commands When it is the host computer which sends said a series of 
printing commands and said a series of printing commands are sent, The host computer which 
sends the reset command for ordering said microcomputer to restart said exclusive hardware 
circuitry to said microcomputer in case it changes from a printing command besides the above to 
some [ said / predetermined ] printing commands. 

[Claim 14] The host computer according to claim 13 which carries out specified quantity addition 
of the meaningless data which said exclusive hardware circuitry and said microcomputer read and 
throw away into said restart command. 

[Claim 1 5] The exclusive hardware circuitry which processes only some [ predetermined ] printing 
commands among the printing commands of the varieties which receive a series of printing 
commands and are contained in said a series of printing commands, As opposed to the printer 
equipped with the microcomputer which processes other printing commands except some [ said / 
predetermined ] printing commands among the printing commands of the varieties contained in 
said a series of printing commands When it is the host computer which sends said a series of 
printing commands and said a series of printing commands are sent. When changing from a printing 
command besides the above to some [ said / predetermined ] printing commands, As a host 
computer which sends the reset command for ordering said microcomputer to restart said 
exclusive hardware circuitry to said microcomputer The record medium which supported the 
printer driver program for operating a computer and in which computer reading is possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printer suitable for high-speed printing. 
[0002] 

[Description of the Prior Art] The printer generally used by the computer system interprets to 
reception a series of printing commands described with the predetermined printer control language 
from the host computer, interprets those printing commands in order, and performs printing 
actuation based on the interpretation result The conventional printer contains the microcomputer 
which consists of CPU, a ROM, RAM, etc.. and chiefly, a printing command is received from a host, 
this is interpreted, and this microcomputer is based on that interpretation result, and is driving and 
controlling devices, such as the print head. 
[0003] 

[Problem(s) to be Solved by the Invention] Inevitably, the processing speed of the microcomputer 
in a printer is an important factor which influences the print speed of a printer. Therefore, although 
the conventional high speed printer carries CPU of a high speed and high performance, the price is 
as high as cone **** as a result 

[0004] Therefore, the object of this invention is a low price, and is to offer the printer in which 

high-speed printing is possible. 

[0005] 

[Means for Solving the Problem] This invention offers the technique which freed itself from the 
conventional method of performing all command processing by CPU, radically. Generally, various 
printing commands, such as a command which specifies the various parameters about printing 
conditions etc., and a command which sends the image data which is an object for printing, are 
contained in a series of printing commands which a printer receives. Since the greater part of this 
printing command of a series of is occupied by the image data, the great portion of processing 
which a printer performs is processing of an image data. Typically, processing of this image data 
thaws the image data which is usually compressed in the form of predetermined, and is included in 
the printing command from the ejection from a command, and compression, and changes it into the 
specific format of having been suitable for actuation of print stations, such as the print head, (the 
so-called "expansion of a printing image"), and data manipulation of transmitting that printing 
image to a print station is performed according to the timing of a print station of operation. 
Although this image-data processing is made to perform to CPU chiefly with the conventional 
technique, this is only the huge repeat of the rather simple data manipulation instead of processing 
exceptionally complicated for CPU. However, CPU is equipment which originally fitted complicated 
processing and general-purpose usage, and cannot demonstrate rapidity sufficient in an activity 
which repeats simple data manipulation and performs it In such an activity, many of work of CPU 
is beginning to put data into memory and making them it, and since data receipts and payments of 
the count of huge are serially repeated on the target through one CPU bus, so high-speed 
processing can be desired neither from the rate of a CPU bus, nor constraint of occupancy time 
amount On the other hand, although there are few throughputs of each command about a 
command which notifies various kinds of parameters about printing conditions etc. also in a 
printing command, since the contents of processing differ for every command and various 



commands exist, it is suitable for processing by CPU. 

[0006] Based on such reflection, by this invention, the exclusive hardware circuitry which performs 
image-data processing is carried in a printer, and CPU is released from the repeat activity of 
simple data manipulation. Since image-data processing is performed by exclusive hardware 
circuitry, naturally as compared with the conventional technique in which it was performed by 
CPU, high-speed printing becomes possible. However, there is also an advantage that the 
advantage of this invention not only of it but a price hike according to this amelioration further is 
small. That is, since the content of processing of image-data processing is simple in comparison, 
the exclusive hardware circuitry does not need to be so complicated structure, and, therefore, it 
can be managed with a low price. Moreover, since Printer CPU was released from image-data 
processing, it does not need to be so high-speed and is easy to be the thing of a low price. 
Therefore, the high-speed printing engine performance can be attained, without raising a price like 
the conventional technique which introduces a high speed CPU. 

[0007] Although exclusive hardware circuitry is not unable to be made to perform all command 
processing, with a suitable operation gestalt, exclusive hardware circuitry only understands and 
processes the printing command which sends an image data, and the printing command of other 
fractions, and CPU processes other various printing commands. If it does so, hardware circuitry 
does not become complicated too much in vain, moreover, self can perform command processing 
of a favorite class and CPU can attain most effectively the object of the improvement in the 
speed mentioned above and low-pricing. 

[0008] Moreover, with a suitable operation gestalt, exclusive hardware circuitry communicates with 
a host computer, data are received, it judges whether it is the predetermined command with which 
the data can process self, and the data which cannot be processed are sent to CPU. Therefore, 
CPU stops involving also about a communication interface with a host computer, and it leads to 
much more improvement in the speed. 

[0009] Moreover, with a suitable operation gestalt, exclusive hardware circuitry has original 
memory different from RAM of CPU, and sends a printing image to a print station, without 
developing a printing image in this memory and minding CPU. This configuration is also one device 
which releases CPU from image processing. Moreover, although CPU may generate a printing 
image exceptionally so that it may mention later, exclusive hardware circuitry receives the printing 
image which CPU generated also in such a case, and it develops in self memory, and sends to a 
print station. This also mitigates the burden of CPU and leads to much more improvement in the 
speed. 

[0010] For every page, the command group which specifies printing conditions etc. comes 
previously, and the command which sends an image data usually follows sequence in case a 
printing command comes from a host at it. Although this sequence is adopted also with the 
suitable operation gestalt of this invention, delivery (such a condition of exclusive hardware 
circuitry is called "giving-up mode") and CPU understand these commands to CPU, and he is 
trying for exclusive hardware circuitry to process to it the command group which specifies the 
printing conditions which come previously, without understanding this. And the command group 
which specifies printing conditions etc. finishes, and when it is going to begin to send the command 
which sends an image data next, he is trying for the printer driver by the side of a host to send the 
meaningless data (NULL data) of a considerable amount (for example, dozens of bytes) for the 
special command ("restart command") which orders CPU to wake exclusive hardware circuitry 
from giving-up mode after delivery and this restart command in advance of it Meaningless data 
are only sent until it wakes up thoroughly by this command configuration, although exclusive 
hardware circuitry wakes up from giving-up mode with a restart command just before receiving the 
command of an image data, and after waking up thoroughly, the command of an image data will be 
received for the first time. As a result, exclusive hardware circuitry can start image-data 
processing certainly. 

[0011] Furthermore, with the suitable operation gestalt, the firmware of CPU understands all the 
commands that may come from a host, and it is perfectly prepared so that all processings also 
including image-data processing can be performed by CPU. Thereby, the printer driver for 
example, by the side of a host is an old version, and even if it has sent the image by the printing 
command of the old version which cannot understand exclusive hardware circuitry, a printer can 



understand those printing commands by CPU, can develop a printing image, and can be printed 
normally. Moreover, it is possible for the printer to be connected with the network, and for a 
printer to process the image for a carrier beam case etc. by CPU from the Network OS of the 
Network Server instead of a printer driver, and to, print an image data (for example, image of a 
banner) for example. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the configuration of 1 operation gestalt of this 
invention. 

[0013] The printer 3 is connected to the host computer 1 through the local interface or the 
network. The printer driver 5 for printer 3 is carried in the host computer 1, and this printer driver 
5 generates a series of printing commands described with the predetermined printer control 
language which can understand a printer 3, and sends that printing command of a series of to a 
printer 3 through OS. If the breakdown of this printing command of a series of is said simply, the 
printing command group which the printing command group which specifies printing conditions etc. 
for every page is sent previously, and sends an image data will follow it. 

[0014] in addition , the image data include in the printing command presuppose that it be compress 
by the fixed technique of be a data gestalt ( CMYK raster image data which be the 2 gradation as 
the expression capacity of a printer 3 with the same number of gradation or the several floor tone 
of each color component value of each pixel typically ) in which rasterize , color conversion , half 
toning , interlace processing , etc. be already finished by the printer driver 5 side with this 
operation gestalt . However, as long as that is not necessarily right, it may not necessarily be and 
you may be other image-data gestalten (for example, for example, color conversion, halftoning, full 
color RGB raster data before interlace processing, etc.). Although complicated extent of the 
image-data processing which should be performed by the printer 3 side by what kind of gestalt the 
image data in a printing command is differs, since there is no need of performing color conversion, 
halftoning, and interlace processing in a printer 3 side in the case of this operation gestalt, the 
image-data processing will become the easiest 

[0015] The exclusive hardware circuitry 9 for performing image-data processing is carried in the 
printer 3. This exclusive hardware circuitry is ASIC (ApplicationSpecific IC), and is the last 
computer which would perform software by CPU. On the other hand, the microcomputer 17 which 
consists of CPU11, R0M13, RAM15, etc. is also carried, and exclusive hardware circuitry 9 is 
connected to the bus of CPU11. This microcomputer 17 is programmed to be able to process the 
printing command of all the classes that a printer 3 may receive as firmware in R0M13, although it 
is for mainly performing processings (for example, printing command processing about printing 
conditions etc.) which exclusive hardware circuitry 9 does not perform in processing with the need 
that a printer 3 performs. Moreover, the print stations 19, such as the print head for printing a 
printing image on a form actually using a coloring agent, are also connected to exclusive hardware 
circuitry 9. 

[0016] Exclusive hardware circuitry 9 performs communication-interface processing with a host 
computer, and has the host interface circuit 21 which receives the data from a printer driver 5, 
and the command analysis circuit 13 which analyzes the received data and changes the 
destination. A small number of predetermined printing command is beforehand registered into the 
command analysis circuit 23, and the command analysis circuit 23 judges whether the received 
data are the registration command. As a registration command, there is a printing command 
(henceforth a "raster image command") which sends the CMYK raster image data which 
rasterizing, color conversion, halftoning, and interlace processing finished, and there is [ 1st / 
2nd ] a command of fractions, such as FF (form feed) and a vertical format unit. When a receiving 
command is a registration command, the command analysis circuit 13 transmits a raster image 
command to the printing image expansion circuit 15, and transmits the command of FF or a 
vertical format unit to CPU11. Moreover, when received data do not correspond to a registration 
command (that is, he cannot understand received data), the command analysis circuit 13 stops 
analyzing the received data which follow that data and this, and transmits all of those data to CPU 
(this condition is called "giving-up mode"). 

[0017] Exclusive hardware circuitry 9 has the memory of further the for the printing image 
expansion circuit 25 and for image buffer 29, and the printing image expansion circuit 31. The 



printing image expansion circuit 25 interprets the raster image command received from the 
command analysis circuit 23. and rearranges a CMYK raster image to the CMYK raster image 
(henceforth a "printing image") of a format which thawed ejection and this from compression and 
was suitable for actuation of a print station 19 from the format within a command in it and 
secures the image buffer 29 on memory, and develops a printing image to the image buffer 29. The 
printing image transfer circuit 31 transmits the printing image in the image buffer 29 to a print 
station 19 according to the timing of a print station 31 of operation. 

[0018] In addition, with this operation gestalt. the image-data processings in the printing image 
expansion circuit 25 are easy things, such as compressive thawing and recombination of a format, 
as mentioned above, and this is a desirable thing from a viewpoint which is going to develop 
exclusive hardware circuitry 9 cheaply. However, it is also possible to constitute so that the color 
conversion which the printer driver 5 is performing, halftoning, and a part or all of interlace 
processing can be performed in the printing image expansion circuit 25. Since the burden of a 
printer driver 5 is mitigated when constituted such, it leads to much more improvement in the 
speed. 

[0019] Exclusive hardware circuitry 9 has the CPU image expansion circuit 27 for developing 
further the printing image which CPU1 1 generated to the image buffer 29. The printer driver 5 by 
the side of a host is the old version which does not support this printer 3. and the cases where 
the CPU image expansion circuit 27 works are a case as the image data has been sent using the 
printing command of the old version which is not registered into exclusive hardware circuitry, and 
a case as this printer 3 is connected with the network and image datas, such as Network OS to a 
banner, were received from the printer driver on that network. In such a case, since he cannot 
understand the received data, and it becomes giving-up mode and all received data are 
transmitted to CPU11, CPU11 will interpret the command of received data and, as for the 
command analysis circuit 23, will generate a printing image. The image buffer 27 develops and the 
printing image which CPU11 generated is transmitted to a print station 31 by the CPU image 
expansion circuit 27 like the above. 

[0020] Although the microcomputer 17 which consists of CPU11, R0M13, RAM15, etc. is 
programmed to be able to perform all command processing as mentioned above, it usually 
processes the command about a command, FF, a vertical format unit, etc. about printing 
conditions etc. Moreover, as mentioned above, processing of the image data sent by the printing 
command of the old version which cannot understand exclusive hardware circuitry 9, and the 
image data sent from Network OS is also performed exceptionally. 

[0021] Furthermore, this microcomputer 17 also performs processing in which this command 
analysis circuit 23 is woken from giving-up mode (that is, it returns to the condition ("normal 
mode" as used in the field of this invention) that command analysis can be performed), by 
answering the predetermined restart command of a host computer 1, and giving a restart signal to 
the command analysis circuit 23 of exclusive hardware circuitry 9. Typically, this restart is used in 
the following scenes. That is, as mentioned above, the command group which specifies printing 
conditions etc. comes previously for every page, and a raster image command group follows a 
series of printing commands of a printer driver 5 at it. Since the command analysis circuit 25 of 
exclusive hardware circuitry 9 is giving-up mode while the command group which specifies printing 
conditions etc. is coming, after it finishes, you restart it and it can make it enable it to process a 
consecutive raster image command. 

[0022] Actuation of the printer 3 under the above configuration is further explained with reference 
to drawing 2 and drawing 3 . Drawing 2 is the state transition diagram of the command analysis 
circuit 23 of exclusive hardware circuitry 9, and drawing 3 is the state transition diagram of 
CPU11. 

[0023] If put into the power source of a printer 3, a reset signal will go into exclusive hardware 
circuitry 9 and CPU1 1, and both both will be in idle states (condition of waiting for the command) 
41 and 51. Then, although a host's printer driver 5 sends a series of printing commands, this is the 
sequence that the command group which specifies printing conditions etc. comes previously for 
every page, a raster image command group, the command group of a vertical format unit etc. 
come after that, and the command of FF comes to the last of each page, as above-mentioned. 
After the command group as which a printer driver 5 specifies the first printing conditions etc. in 



that case finishes, before sending a consecutive raster image command group etc., the restart 
command mentioned above is sent The NULL data of the amount (for example, dozens of bytes) 
which can cover enough the time amount which a restart (waking) of the command analysis circuit 
25 takes are added to this restart command. 

[0024] If such a series of printing commands come, although the command analysis circuit 25 of 
exclusive hardware circuitry 9 analyzes received data, it will shift to the condition 47 which shows 
the command which specifies printing conditions etc. first in drawing 2 at the carrier beam event 
since he cannot understand the command (it is not a registration command), will once return to 
the head of the command, and will transmit the command to CPU11. After this, the command 
analysis circuit 25 will be in a condition 49, stops command analysis, and transmits all consecutive 
receiving commands to CPU as they are. These conditions 47 and 49 are in giving-up mode 50 (in 
addition, conditions other than giving-up mode 50 are the "normal modes" as used in the field of 
this invention). 

[0025] If the command group which specifies printing conditions etc. from the command analysis 
circuit 25 is transmitted at the time of starting when it is an idle state 51 as shown in drawing 3 , 
CPU11 will be in a condition 53 and will process the command. Whenever each carries out 
command-processing termination, CPU11 repeats actuation called ****** in response to return 
and again another command to an idle state 51. Since a restart command is received as mentioned 
above after the command group about printing conditions etc. finishes, CPU11 shifts to a condition 
59, and outputs a restart signal to the command analysis circuit 23, and returns to an idle state 51 
again. 

[0026] As shown in drawing 2 , the command analysis circuit 23 in the giving-up mode 50 returns 
to an idle state 41 in response to a restart signal from CPU1 1 (it wakes up). Between time delays 
until it will be from a restart signal in an idle state 41, although the NULL data attached to a 
restart command are transmitted to CPU11, if NULL data are received as shown in drawing 3 , 
CPU11 will be in a condition 55, will read NULL data and will be thrown away. If the command 
analysis circuit 23 will be in an idle state 41, in response to the remaining NULL data, the 
command analysis circuit 23 will be in a condition 45, will read NULL data and will be thrown away. 
After NULL data finish, since the command control section 23 receives registration commands, 
such as a raster image command, FF, and a command about a vertical format unit, it will be in a 
condition 43 and will process each receiving command. In this case, a raster image command is 
transmitted to the printing image expansion circuit 25, and delivery, a vertical format unit, the 
command of FF, etc. are transmitted to CPU11. The printing image expansion circuit 25 interprets 
a raster image command, and develops a printing image. If the command of a vertical format unit or 
FF is received, CPU11 will be in a condition 53 and will process each command. 
[0027] As mentioned above, high-speed printing is realized by carrying out by exclusive hardware 
circuitry 9 and CPU11 sharing processing suitable for each. 

[0028] As mentioned above, although 1 operation gestalt of this invention was explained, these 
operation gestalten are the instantiation for explanation of this invention to the last, and are not 
the meaning which limits this invention only to these operation gestalt. Therefore, this invention 
can be carried out also with various gestalten other than the above-mentioned operation gestalt. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the printer suitable for high-speed printing. 
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PRIOR ART 



[Description of the Prior Art] The printer generally used by the computer system interprets to 
reception a series of printing commands described with the predetermined printer control language 
from the host computer, interprets those printing commands in order, and performs printing 
actuation based on the interpretation result The conventional printer contains the microcomputer 
which consists of CPU, a ROM, RAM, etc., and chiefly, a printing command is received from a host, 
this is interpreted, and this microcomputer is based on that interpretation result, and is driving and 
controlling devices, such as the print head. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Inevitably, the processing speed of the microcomputer 
in a printer is an important factor which influences the print speed of a printer. Therefore, although 
the conventional high speed printer carries CPU of a high speed and high performance, the price is 
as high as cone **** as a result 

[0004] Therefore, the object of this invention is a low price, and is to offer the printer in which 
high-speed printing is possible. 
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MEANS 



[Means for Solving the Problem] This invention offers the technique which freed itself from the 
conventional method of performing all command processing by CPU, radically. Generally, various 
printing commands, such as a command which specifies the various parameters about printing 
conditions etc., and a command which sends the image data which is an object for printing, are 
contained in a series of printing commands which a printer receives. Since the greater part of this 
printing command of a series of is occupied by the image data, the great portion of processing 
which a printer performs is processing of an image data. Typically, processing of this image data 
thaws the image data which is usually compressed in the form of predetermined, and is included in 
the printing command from the ejection from a command, and compression, and changes it into the 
specific format of having been suitable for actuation of print stations, such as the print head, (the 
so-called "expansion of a printing image"), and data manipulation of transmitting that printing 
image to a print station is performed according to the timing of a print station of operation. 
Although this image-data processing is made to perform to CPU chiefly with the conventional 
technique, this is only the huge repeat of the rather simple data manipulation instead of processing 
exceptionally complicated for CPU. However, CPU is equipment which originally fitted complicated 
processing and general-purpose usage, and cannot demonstrate rapidity sufficient in an activity 
which repeats simple data manipulation and performs it In such an activity, many of work of CPU 
is beginning to put data into memory and making them it, and since data receipts and payments of 
the count of huge are serially repeated on the target through one CPU bus, so high-speed 
processing can be desired neither from the rate of a CPU bus, nor constraint of occupancy time 
amount On the other hand, although there are few throughputs of each command about a 
command which notifies various kinds of parameters about printing conditions etc. also in a 
printing command, since the contents of processing differ for every command and various 
commands exist, it is suitable for processing by CPU. 

[0006] Based on such reflection, by this invention, the exclusive hardware circuitry which performs 
image-data processing is carried in a printer, and CPU is released from the repeat activity of 
simple data manipulation. Since image-data processing is performed by exclusive hardware 
circuitry, naturally as compared with the conventional technique in which it was performed by 
CPU, high-speed printing becomes possible. However, there is also an advantage that the 
advantage of this invention not only of it but a price hike according to this amelioration further is 
small. That is, since the content of processing of image-data processing is simple in comparison, 
the exclusive hardware circuitry does not need to be so complicated structure, and, therefore, it 
can be managed with a low price. Moreover, since Printer CPU was released from image-data 
processing, it does not need to be so high-speed and is easy to be the thing of a low price. 
Therefore, the high-speed printing engine performance can be attained, without raising a price like 
the conventional technique which introduces a high speed CPU. 

[0007] Although exclusive hardware circuitry is not unable to be made to perform all command 
processing, with a suitable operation gestalt, exclusive hardware circuitry only understands and 
processes the printing command which sends an image data, and the printing command of other 
fractions, and CPU processes other various printing commands. If it does so, hardware circuitry 
does not become complicated too much in vain, moreover, self can perform command processing 
of a favorite class and CPU can attain most effectively the object of the improvement in the 



speed mentioned above and low-pricing. 

[0008] Moreover, with a suitable operation gestalt, exclusive hardware circuitry communicates with 
a host computer, data are received, it judges whether it is the predetermined command with which 
the data can process self, and the data which cannot be processed are sent to CPU, Therefore, 
CPU stops involving also about a communication interface with a host computer, and it leads to 
much more improvement in the speed. 

[0009] Moreover, with a suitable operation gestalt, exclusive hardware circuitry has original 
memory different from RAM of CPU, and sends a printing image to a print station, without 
developing a printing image in this memory and minding CPU. This configuration is also one device 
which releases CPU from image processing. Moreover, although CPU may generate a printing 
image exceptionally so that it may mention later, exclusive hardware circuitry receives the printing 
image which CPU generated also in such a case, and it develops in self memory, and sends to a 
print station. This also mitigates the burden of CPU and leads to much more improvement in the 
speed. 

[0010] For every page, the command group which specifies printing conditions etc. comes 
previously, and the command which sends an image data usually follows sequence in case a 
printing command comes from a host at it. Although this sequence is adopted also with the 
suitable operation gestalt of this invention, delivery (such a condition of exclusive hardware 
circuitry is called ''giving-up mode") and CPU understand these commands to CPU, and he is 
trying for exclusive hardware circuitry to process to it the command group which specifies the 
printing conditions which come previously, without understanding this. And the command group 
which specifies printing conditions etc. finishes, and when it is going to begin to send the command 
which sends an image data next, he is trying for the printer driver by the side of a host to send the 
meaningless data (NULL data) of a considerable amount (for example, dozens of bytes) for the 
special command ("restart command") which orders CPU to wake exclusive hardware circuitry 
from giving-up mode after delivery and this restart command in advance of it. Meaningless data 
are only sent until it wakes up thoroughly by this command configuration, although exclusive 
hardware circuitry wakes up from giving-up mode with a restart command just before receiving the 
command of an image data, and after waking up thoroughly, the command of an image data will be 
received for the first time. As a result, exclusive hardware circuitry can start image-data 
processing certainly. 

[0011] Furthermore, with the suitable operation gestalt, the firmware of CPU understands all the 
commands that may come from a host, and it is perfectly prepared so that all processings also 
including image-data processing can be performed by CPU. Thereby, the printer driver for 
example, by the side of a host is an old version, and even if it has sent the image by the printing 
command of the old version which cannot understand exclusive hardware circuitry, a printer can 
understand those printing commands by CPU, can develop a printing image, and can be printed 
normally. Moreover, it is possible for the printer to be connected with the network, and for a 
printer to process the image for a carrier beam case etc. by CPU from the Network OS of the 
Network Server instead of a printer driver, and to, print an image data (for example, image of a 
banner) for example. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the configuration of 1 operation gestalt of this 
invention. 

[0013] The printer 3 is connected to the host computer 1 through the local interface or the 
network. The printer driver 5 for printer 3 is carried in the host computer 1, and this printer driver 
5 generates a series of printing commands described with the predetermined printer control 
language which can understand a printer 3, and sends that printing command of a series of to a 
printer 3 through OS. If the breakdown of this printing command of a series of is said simply, the 
printing command group which the printing command group which specifies printing conditions etc. 
for every page is sent previously, and sends an image data will follow it. 

[0014] in addition , the image data include in the printing command presuppose that it be compress 
by the fixed technique of be a data gestalt ( CMYK raster image data which be the 2 gradation as 
the expression capacity of a printer 3 with the same number of gradation or the several floor tone 
of each color component value of each pixel typically ) in which rasterize , color conversion , half 



toning , interlace processing . etc. be already finished by the printer driver 5 side with this 
operation gestalt . However, as long as that is not necessarily right it may not necessarily be and 
you may be other image-data gestalten (for example, for example, color conversion, half toning, full 
color RGB raster data before interlace processing, etc.). Although complicated extent of the 
image-data processing which should be performed by the printer 3 side by what kind of gestalt the 
image data in a printing command is differs, since there is no need of performing color conversion, 
halftoning, and interlace processing in a printer 3 side in the case of this operation gestalt, the 
image-data processing will become the easiest. 

[0015] The exclusive hardware circuitry 9 for performing image-data processing is carried in the 
printer 3. This exclusive hardware circuitry is ASIC (ApplicationSpecific IC), and is the last 
computer which would perform software by CPU. On the other hand, the microcomputer 17 which 
consists of CPU11, R0M13, RAMI 5, etc. is also carried, and exclusive hardware circuitry 9 is 
connected to the bus of CPU1 1. This microcomputer 17 is programmed to be able to process the 
printing command of all the classes that a printer 3 may receive as firmware in R0M13, although it 
is for mainly performing processings (for example, printing command processing about printing 
conditions etc.) which exclusive hardware circuitry 9 does not perform in processing with the need 
that a printer 3 performs. Moreover, the print stations 19, such as the print head for printing a 
printing image on a form actually using a coloring agent are also connected to exclusive hardware 
circuitry 9. 

[0016] Exclusive hardware circuitry 9 performs communication-interface processing with a host 
computer, and has the host interface circuit 21 which receives the data from a printer driver 5, 
and the command analysis circuit 13 which analyzes the received data and changes the 
destination. A small number of predetermined printing command is beforehand registered into the 
command analysis circuit 23, and the command analysis circuit 23 judges whether the received 
data are the registration command. As a registration command, there is a printing command 
(henceforth a 'Vaster image command") which sends the CMYK raster image data which 
rasterizing, color conversion, halftoning, and interlace processing finished, and there is [ 1st / 
2nd ] a command of fractions, such as FF (form feed) and a vertical format unit. When a receiving 
command is a registration command, the command analysis circuit 13 transmits a raster image 
command to the printing image expansion circuit 15, and transmits the command of FF or a 
vertical format unit to CPU11. Moreover, when received data do not correspond to a registration 
command (that is, he cannot understand received data), the command analysis circuit 13 stops 
analyzing the received data which follow that data and this, and transmits all of those data to CPU 
(this condition is called "giving-up mode"). 

[0017] Exclusive hardware circuitry 9 has the memory of further the for the printing image 
expansion circuit 25 and for image buffer 29, and the printing image expansion circuit 31. The 
printing image expansion circuit 25 interprets the raster image command received from the 
command analysis circuit 23, and rearranges a CMYK raster image to the CMYK raster image 
(henceforth a "printing image") of a format which thawed ejection and this from compression and 
was suitable for actuation of a print station 19 from the format within a command in it and 
secures the image buffer 29 on memory, and develops a printing image to the image buffer 29. The 
printing image transfer circuit 31 transmits the printing image in the image buffer 29 to a print 
station 1 9 according to the timing of a print station 31 of operation. 

[0018] In addition, with this operation gestalt, the image-data processings in the printing image 
expansion circuit 25 are easy things, such as compressive thawing and recombination of a format, 
as mentioned above, and this is a desirable thing from a viewpoint which is going to develop 
exclusive hardware circuitry 9 cheaply. However, it is also possible to constitute so that the color 
conversion which the printer driver 5 is performing, halftoning, and a part or all of interlace 
processing can be performed in the printing image expansion circuit 25. Since the burden of a 
printer driver 5 is mitigated when constituted such, it leads to much more improvement in the 
speed. 

[0019] Exclusive hardware circuitry 9 has the CPU image expansion circuit 27 for developing 
further the printing image which CPU11 generated to the image buffer 29. The printer driver 5 by 
the side of a host is the old version which does not support this printer 3, and the cases where 
the CPU image expansion circuit 27 works are a case as the image data has been sent using the 



printing command of the old version which is not registered into exclusive hardware circuitry, and 
a case as this printer 3 is connected with the network and image datas, such as Network OS to a 
banner, were received from the printer driver on that network. In such a case, since he cannot 
understand the received data, and it becomes giving-up mode and all received data are 
transmitted to CPU1 1, CPU1 1 will interpret the command of received data and, as for the 
command analysis circuit 23, will generate a printing image. The image buffer 27 develops and the 
printing image which CPU11 generated is transmitted to a print station 31 by the CPU image 
expansion circuit 27 like the above. 

[0020] Although the microcomputer 17 which consists of CPU11, R0M13, RAMI 5, etc. is 
programmed to be able to perform all command processing as mentioned above, it usually 
processes the command about a command, FF, a vertical format unit, etc. about printing 
conditions etc. Moreover, as mentioned above, processing of the image data sent by the printing 
command of the old version which cannot understand exclusive hardware circuitry 9, and the 
image data sent from Network OS is also performed exceptionally. 

[0021] Furthermore, this microcomputer 17 also performs processing in which this command 
analysis circuit 23 is woken from giving-up mode (that is, it returns to the condition ("normal 
mode" as used in the field of this invention) that command analysis can be performed), by 
answering the predetermined restart command of a host computer 1, and giving a restart signal to 
the command analysis circuit 23 of exclusive hardware circuitry 9. Typically, this restart is used in 
the following scenes. That is, as mentioned above, the command group which specifies printing 
conditions etc. comes previously for every page, and a raster image command group follows a 
series of printing commands of a printer driver 5 at it. Since the command analysis circuit 25 of 
exclusive hardware circuitry 9 is giving-up mode while the command group which specifies printing 
conditions etc. is coming, after it finishes, you restart it and it can make it enable it to process a 
consecutive raster image command. 

[0022] Actuation of the printer 3 under the above configuration is further explained with reference 
to drawing 2 and drawing 3 . Drawing 2 is the state transition diagram of the command analysis 
circuit 23 of exclusive hardware circuitry 9, and drawing 3 is the state transition diagram of 
CPU11. 

[0023] If put into the power source of a printer 3, a reset signal will go into exclusive hardware 
circuitry 9 and CPU1 1, and both both will be in idle states (condition of waiting for the command) 
41 and 51. Then, although a hosVs printer driver 5 sends a series of printing commands, this is the 
sequence that the command group which specifies printing conditions etc. comes previously for 
every page, a raster image command group, the command group of a vertical format unit, etc. 
come after that, and the command of FF comes to the last of each page, as above-mentioned. 
After the command group as which a printer driver 5 specifies the first printing conditions etc. in 
that case finishes, before sending a consecutive raster image command group etc., the restart 
command mentioned above is sent The NULL data of the amount (for example, dozens of bytes) 
which can cover enough the time amount which a restart (waking) of the command analysis circuit 
25 takes are added to this restart command. 

[0024] If such a series of printing commands come, although the command analysis circuit 25 of 
exclusive hardware circuitry 9 analyzes received data, it will shift to the condition 47 which shows 
the command which specifies printing conditions etc. first in drawing 2 at the carrier beam event 
since he cannot understand the command (it is not a registration command), will once return to 
the head of the command, and will transmit the command to GPU11. After this, the command 
analysis circuit 25 will be in a condition 49, stops command analysis, and transmits all consecutive 
receiving commands to CPU as they are. These conditions 47 and 49 are in giving-up mode 50 (in 
addition, conditions other than giving-up mode 50 are the "normal modes" as used in the field of 
this invention). 

[0025] If the command group which specifies printing conditions etc. from the command analysis 
circuit 25 is transmitted at the time of starting when it is an idle state 51 as shown in drawing 3 , 
CPU1 1 will be in a condition 53 and will process the command. Whenever each carries out 
command-processing termination, CPU11 repeats actuation called ****** in response to return 
and again another command to an idle state 51. Since a restart command is received as mentioned 
above after the command group about printing conditions etc. finishes, CPU11 shifts to a condition 



59, and outputs a restart signal to the command analysis circuit 23, and returns to an idle state 51 
again. 

[0026] As shown in drawing 2 , the command analysis circuit 23 in the giving-up mode 50 returns 
to an idle state 41 in response to a restart signal from CPU11 (it wakes up). Between time delays 
until it will be from a restart* signal in an idle state 41, although the NULL data attached to a 
restart command are transmitted to CPU1 1. if NULL data are received as shown in drawing 3 . 
CPU11 will be in a condition 55, will read NULL data and will be thrown away. If the command 
analysis circuit 23 will be in an idle state 41, in response to the remaining NULL data, the 
command analysis circuit 23 will be in a condition 45, will read NULL data and will be thrown away. 
After NULL data finish, since the command control section 23 receives registration commands, 
such as a raster image command, FF, and a command about a vertical format unit, it will be in a 
condition 43 and will process each receiving command. In this case, a raster image command is 
transmitted to the printing image expansion circuit 25, and delivery, a vertical format unit, the 
command of FF, etc. are transmitted to CPU11. The printing image expansion circuit 25 interprets 
a raster image command, and develops a printing image. If the command of a vertical format unit or 
FF is received, CPU11 will be in a condition 53 and will process each command. 
[0027] As mentioned above, high-speed printing is realized by carrying out by exclusive hardware 
circuitry 9 and CPU11 sharing processing suitable for each. 

[0028] As mentioned above, although 1 operation gestalt of this invention was explained, these 
operation gestalten are the instantiation for explanation of this invention to the last, and are not 
the meaning which limits this invention only to these operation gestalt. Therefore, this invention 
can be carried out also with various gestalten other than the above-mentioned operation gestalt. 
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[Brief Description of the Drawings] 

[Drawin g 1] The block diagram showing the configuration of 1 operation gestalt of this invention. 
[Drawing 2] The state transition diagram of the command analysis circuit 23 of exclusive hardware 
circuitry 9, 

[Drawing 3] The state transition diagram of CPU1 1. 
[Description of Notations] 

I Host Computer 
3 Printer 

5 Printer Driver 

9 Exclusive Hardware Circuitry 

I I CPU 

1 7 Microcomputer 

1 9 Print Station 

21 Host Interface Circuit 

23 Command Analysis Circuit 

25 Printing Image Expansion Circuit 

27 CPU Image Expansion Circuit 

29 Image Buffer 

31 Printing Image Transfer Circuit 
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^U*3i»H;^-i>j|IM[H]SS3 1 ^^-r^o TOR;^ 
->^J^M[HlS§2 511. =3-7>-KftltFf[H]£§2 3;0^bS(tSl 

KrtT<7)?i^^;5-bTOJ1tffil 9(DSESi{ligLfc?f^^coC 

29^mi^LX. ^<D4 ?^-i^y<yy7 2 9\zmU ^ 

-'j^mm-t^o mu ?^-i^ummm lit. mm 

[0 0 18] 7ijb\ ^mmmmx\^. mu?^-'ymm 

«9. z<Dzt\±mm^'--h'^oLr\s}^9^^m{m^L 
t^^m.^^f)'httf-^L\^'ztxh^o L^^L. 

w^2^x'^^^^b\mm'^^th'^^xh^. ^ 

[00 1 9] #ffl/N-K'^:^r[HlSS9ti:. $^t^. CP 
U 1 ^—'y^^yyy 2 9 

CPU-r;^-v?JIIMlE]?§2 7;65fl|!,<^^^|i^ 7}^;:?; 

'f')>^Zt^^'^vYy—^\c%t^r>X\^X^ ^co^-y h 

S b 0iJ X tiv<^" (t^OO^ ;^ - ^ ^g:{t t J: 

s§ 2 3 iigff L^cx-^ ^S^r-t ?t^V^fc^6¥yT ^ 
^-K<t?ioT§{t-r->5'^^TCPUl 1 tcfei^t"^ 
0OT\ CPU 1 l;65S{I-x-^(?5=i-^^/K^»f^LTPn 
SiKp<-v?^^^i-^:i<ht;:;^^5, CPUll;ii>^^L 
/cTOW^-v^li. CPU-f ^"V?MWlH]S&2 7tcJ;o 
T^^"v^/<y:7r 2 7lcj||M^n. JiiS<tf^1it::fnJSij 
1t«3 l-^^i^^tl^o 
[0020] CPUll. ROM 13. RAM15;t^^ 

F F^^Ki2^«9Kffli7i<bi::M-r5=i-7V K<7)MS^tT?i 
9o ^fc. ±aiLfcJ:9lc, ^ffl/N-K^7iiiriHig§9;^5 



(6) 



1 -2 4 0 2 2 7 
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[0 0 2 1 ] r<7)-r^^7o=i^^t'^— ^ 1 7 

[00 2 2] y.Ji(Dm^(DTX(Dy y 3 (DKI^^, 

^b\m2:3foXi:^m3^0mLxmmi'^o m2\x ^ 20 

^mtr^t?. dlSitCPUl 1 (^:Kfl|]l^IgIT-fc6o 
[0 0 2 3] yy V^3(7)fl:Si/55Aixbn^i:. 
-K'^;criE]?§9^t>XPU 1 ltcyir-> N«-^;55A 

^^S) 4 1.51 (c/^^o ^(^fg. hcoy y K 

m'^mm^mm<D=^'^:^vm^j:t*^-^x. ^-^-v^og 30 

^(om. -f') y^ Yy4^<^\±. m\<nm^\%!^fi}i^ 

NU L L -r-^ ;5Mi-AD ^ttrv 
[0 0 2 4] r(^J:9^^-iS<:oR]JSy:3-7>'K;i^*5<t. 

l?ffl/^-K^^TlH]gS9C0n-7>-K«tFflH]^S2 5f±. § 40 

vK^cpui itc^s-r§, rtul^fl. ^-^^^KfilW 

[a]g§2 5(i. «^4 9 (t/^oT^i-ry K«W^-^i^). 
:i(7)4^ffi4 7. 4 9?55:^yTiyy^-K5 0T-^b6 (^^ 

ra^^-Kj Tfo^) o 50 



10 

[0 0 2 5] cpul Hi. ^3ir^i-J:9ir. etb^ 
tcr-f K/UiKfl|5 IT^foofci:^^. ^-r>-K«tff[HlS§ 
2 5;0^bWJ*<^^^^^ig^i-^=i-7^-Kp755^i^$n 

9, {i>!r<o=3-7>-KMSIITi-5^cU^C PU 1 llir-f 
hVi-iKfllS licMi9. ^\m(0^'^:yY^^\^X%tmir 

^aiLfcJ:3try;^^-h=^-^vK^§ 
tt5(0T% CPUl 1I1jK9§5 9--^^TtTy;^<5'-h 
ff^^n-rvKmff[HlS§2 3tcm;^L. ^LTSt/r>f 

[0 0 2 6] m2\^^>r^^b\^. ^yr-yT^^-KSO 
tw$?^n-7VKj|?tff[ElSS2 311, CPUl i;:i^t>yx^ 

LLx-^;55cPU 1 1 CPUllil 
(l]3i;:/^i-J; 9t::NUL Lr-^^gtt^^^KfllS 5iw 

2 3;55T^ K/l-iKfli4 1 Kcfl^hb^ ^«9tONULLr- 
^^^SttT::3-7>^K»*flE]¥§2 3Httti4 5l;:/£«9NU 

K$fJ{|iaJ2 311. ^^^>r ;^-v?=i-^vK^. F 
F^m^^W^\-cWith:=i'^yYfi^(0^m^^'ryY^ 
§tt5(7)T\ ^^914 3l::/^oX#S^t=^^vK^MSi- 
^o ^(^^-^s =7y>^-{ ^ — 'y^^yY\mm4 i^-'y 

llCPUl l^|Sj2li-^o TOH^-vj||^[Hli&2 5i± 
^ ;^ ^ ;^ - =^ >^ K L r TOK ^ - M 
-r^c CPUl 111. a3i<9SlJffil-^FF(Dri-r>-K^§ 

[0 0 2 7] I^ffl^^- K^^r[Hli^9 ^ 

C P U 1 1 <t •h^^^^^\zM Ufc^S^^a LTff 5 :i 

[00 2 8] )^Jl±. bfc;5S. 

xM. ifm^-k^^h%mm\^(omm.'thmMx 
im 1 ] :^mm(D-mmwm<omf^^n'^'ry^ y^Mo 

[112] *ffl/^-K^'a:T[ElS§9^0n-7>-K»^fr[HlS§2 

3 (o^mmf^Mo 

ims] CPUl Koi^mm^mo 

3 >^y>-^ 

5 7^y>-^Ky-r/< 

11 CPU 
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(7) 



WmW-l 1 -2 40 2 2 7 
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1 9 mmm 

2 1 /f^;^ h-f >'^:7:ii-;^iE]SS 
2 3 :n^>^Kft?tFf[Hl?§ 



2 5 

27 CPV^^—i> 

2 9 -f^ — v>/<-/7r 

3 1 mu^^-'j^m^m 



imi] 



21s^ l/F 



25> 



I RA M 
I ROM 



CPU 



UM I 



-11. 



17 



3K^ 




^19 



11112] 





